Land use planning is a critical tool among the strategies needed to redirect our food system into a new trajectory toward improved health, environmental sustainability, and small to midsize farm viability. We present the case of the region of Waterloo, Ontario, Canada, where recent revisions to the Regional Official Plan (ROP) now include a suite of specific land use policies related to food.
Introduction
Land use planning is a critical tool among the strategies needed to redirect our food system into a new trajectory toward improved health, environmental sustainability, small to midsize farm viability, and community engagement. Inequality and deterioration in these areas have been broadly documented and have led to a growing recognition of the need for policy change, including the consideration of food-related issues when planning our urban communities. This has prompted increased awareness and involvement among professional urban planners in initiatives that aim to systemically revitalize local food chains (Campbell, 2004; Kaufman, 2009; Nichol, 2003; Pothukuchi & Kaufman, 1999) . Changing existing land use policies that support food systems is never simple. It requires knowledge of the existing regulatory structure and is fraught with tensions between commercial and public interests, which are often not clear-cut. This work is therefore politically sensitive in nature and requires cooperation with and input from relevant stakeholders. It also needs evidence and data on which to base planning decisions. Time intensive as this process might be, it can be seen as a valuable opportunity for enhancing understanding of the local food system and building support among citizens, politicians, and rural and urban planners -thus creating a foundation for ongoing systemic change.
We present here the case of the region of Waterloo, Ontario, Canada, where revisions to the Regional Official Plan (ROP) included, for the first time in a Canadian context, a suite of specific landuse policies related to food (Region of Waterloo, 2010a) . There are numerous examples of basic support for the production, processing, and retail of locally grown food embedded in official or comprehensive plans throughout Canada and the USA (Canadian Institute of Planners, 2010; Raja, Born, & Purcell, 2008) . For instance, the Toronto Official Plan promotes the creation of community gardens and reducing loss of foodlands to urban sprawl (City of Toronto, 2009, pp. 1-5; Wekerle, 2004) . However, planning policies that prescribe rather than just promote such efforts are more rare. They can be enshrined at the "macro level" in provincial or regional government official plans, which then allows local municipalities to implement food-related policies at the "mid-and micro-levels" by passing and enforcing detailed zoning regulations (Oswald, 2009) . Examples in Canada of macro-level policies include the new Manitoba Planning Act, which directs and guides municipalities to designate allowable sizes and locations of livestock operations in their local land use plans (Grift, 2009) ; and the Ontario Provincial Policy Statement (PPS), which requires local municipalities to establish criteria for farmers wishing to produce value-added farm products from their farm operations (Ontario Ministry of Municipal Affairs and Housing, 2005) . An example of a micro-level policy is any local municipal bylaw that would permit a neighborhood market selling locally grown food (Maan Miedema, 2008; Raja et al., 2008, pp. 23-26) .
What has uniquely characterized food systems planning in Waterloo is the inclusion of both rural and urban land use policies, and close collaboration between the Planning and Public Health departments. This article documents the context in which this partnership took shape, the process of information gathering and community consultation, and the specific land use policies that were included in the ROP. The relevance of these policies to initiatives such as the local produce auction, community markets, community gardens, and on-farm stores illustrates how policy emerges from practice, but also suggests that policy work is an on-going work in progress.
The Context: A Midsized Rural-Urban Community
The region of Waterloo is located approximately 62 miles (100 km) west of Toronto, and is part of a larger economic region in Ontario known as the "Greater Golden Horseshoe." The region consists of three cities, Kitchener, Waterloo, and Cambridge, and four rural townships that contain several smaller towns and villages. With a population of just over half a million people (the tenth largest urban area in Canada), it has a mix of smalltown qualities as well as big city amenities, including two universities and several leading-edge technology companies such as Research in Motion (RIM).
Waterloo Region, situated between the Great Lakes, has always had a vibrant and productive agricultural sector because it has some of the highest quality farmland in Canada. A unique contribution to the region's strong rural economy comes from the large concentration of Mennonite and Amish people, whose way of life and farming practices explain the greater number of smaller, mixed farms in the region compared to elsewhere in Ontario.
Concerns About Health and Urban/Rural Development
Shortly into the new millennium, the Waterloo Region Planning Department and Public Health Department were both engaged in operational planning that saw their issues converge. Planners were preparing a new Growth Management Strategy and revised Official Plan, while Public Health had established a new Health Determinants division which was striving to improve contextual influences -social, economic and environmental -on health. Basically, the issues of concern were threefold:
Strong Urban Growth, but Health and Environmental Issues: Given its location and economy, Waterloo Region is one of the fastest growing urban areas in the country. Over the next 20 years, the population is projected to grow by about 40%, to over 700,000 people. Although growth has positive benefits, it also presents several challenges. Like the majority of North American cities, much residential growth is occurring in suburban areas that are isolated from where people work and shop. Not only does this pattern of growth consume valuable farmland, but it also contributes to increased levels of car use, air pollution, and greenhouse gas emissions. Recent studies have linked these planning issues to health problems such as obesity, diabetes, and asthma (Abelsohn, Bray, Vakil, & Elliott, 2005) .
Agricultural Importance to the Economy, but Rural Decline: A consultant provided data that showed the significance of the farm sector to the Waterloo Region economy: in 2002 it supported about 3,450 full-time jobs, or 11.3% of the region's total labor force (Cummings, H. & Associates Inc., 2003) . As well, each agricultural job supports four additional jobs in the local economy, and each dollar of sales in the agricultural sector generates an extra CA$2.40 of sales in the local economy. Yet farm incomes and the number of smaller farms in the region were in decline, leading to stress in rural communities due to the resultant reduction in schools, services, and businesses, despite the strong resiliency of residents (Zupko, Shearer, & Vermeulen, 2004 Health in Waterloo Region had begun thinking about the food system as a determinant of health, with social, economic, and environmental dimensions (Desjardins & Xuereb, 2005) . For example, in 2003 over half (58%) its residents were consuming insufficient servings of fruits and vegetables, and half the population was either overweight or obese (Statistics Canada, 2004) . Public Health recognized that the growing incidence of diet-and weightrelated chronic diseases was determined in part by the types of food available to people where they live, work, and study. Unhealthy foods were becoming more convenient and affordable, farmdirect markets were not accessible to everyone, and food retailing had declined in urban core areas. At the same time, farmers had limited opportunities for selling their produce and other local foods, both in the country and the city (Soots, 2003) . From a policy perspective, therefore, it made sense to adopt a food system approach in addressing the range of seemingly disconnected food issues. Not only would this approach help improve access to locally grown food and contribute to the dietary health of the population, but it would also improve rural viability and prosperity (Buzby, 2006; CDC, 2009; Hawkes, 2007; Lang, Barling, & Caraher, 2009; McCullum, 2004) . It illustrates the value of transdisciplinary cooperation in beginning to address inequities in various dimensions of the food system (Wallerstein, Yen, & Syme, 2011) .
The need for a more integrated policy approach led to collaborations between Public Health staff and urban planners. Arguing for the potential for improving health, the environment, social equity, and the economy through land use planning policies, Public Health advocated successfully for food system planning to be part of the Growth Management Strategy, which was being led by the Planning Department. The creation of a food system plan for Waterloo Region became one of over 80 projects authorized by Regional Council in 2003 to implement the goals of the Growth Management Strategy.
Community Food System Assessment
To inform the food system plan, Public Health used two types of methodologies. First, Public Health staff and an external consultant were assigned to prepare a number of background research studies to build a database about various aspects of the Waterloo Region food system (table  1) . These reports consisted, for the most part, of primary data gathered from sources in Waterloo Region, as well as analyses of that data to calculate indices such as food miles and indicators of redundant trade. The advisory committee included planning staff, farmers, and food industry representatives, who advised on data collection and helped interpret the data. Second, after data had been compiled and distilled into a set of recommended actions, Public Health held a series of 11 focus groups to determine the priorities and commitments of various stakeholder groups regarding those actions.
Some of the reports in table 1 were presented to regional councilors for their information, and all were published on the region's website. These were good opportunities for bringing diverse aspects of the food system to the attention of councilors, planners, and the public. Highlights of a selection of four of these reports follow.
Food Flow Study:
To determine how much of the food consumed in Waterloo Region was grown or raised there, consultants picked a representative basket of 20 commonly consumed foods which are also produced locally, including ground beef, cheddar cheese, quick oatmeal, carrots, tomatoes, and strawberry jam. They picked random samples of these foods in supermarkets and traced them back to their sources. While some of those foods originated from Ontario, the majority were rarely or not sourced from Waterloo Region. The region's food system is heavily invested in global trade: for example, much of its beef goes to processing plants to be made into frozen burger patties for export, while a considerable amount of fresh meat is imported from Alberta and New Zealand (Cummings, H., & Associates Inc., 2005) .
Redundant Trade Study:
Public Health staff conducted a series of grocery store and farmers' market audits (including measurement of shelf space) in order to determine the extent to which imported produce was available during the peak season of local produce. The analysis showed it to be considerable. For example, in June, 5% of instore displays sold region of Waterloo strawberries, while 73% sold Ontario strawberries and 22% sold strawberries imported from the U.S. (Maan Miedema, 2005) .
Food Miles Study:
This environmental impact study looked at a set of 58 commonly consumed foods grown or raised in Waterloo Region, and cal- culated the number of miles travelled by imports of these same types of foods. On average, these imports travelled almost 2,800 miles (4,500 km), and together generated over 51,000 tons of greenhouse gas emissions annually (Xuereb, 2005) .
Optimal Nutrition Environment Study:
This study estimated the quantity of locally grown vegetables, fruits, legumes, and whole grains needed to help meet the region of Waterloo population's optimal nutritional requirements in 2006 and as projected in 2026. The study further estimated how much of these healthy food requirements could realistically be produced through local agriculture by the year 2026. Analysis showed that a shift of approximately 10% of currently cropped hectares to the production of key nutritious food crops would be both agriculturally feasible and nutritionally significant to the population. This study was later published (Desjardins, MacRae, & Schumilas, 2010) , and adapted for the city of Toronto (MacRae et al., 2010).
Discussion Paper: Towards a Healthy Community Food System in Waterloo Region
In October 2005, Public Health published a report that summarized the findings of the background studies and related literature, and proposed seven strategic objectives to move toward the goal of a healthy food system, one in which "all residents have access to, and can afford to buy safe, nutritious, culturally acceptable food that has been produced in an environmentally sustainable way and that sustains our rural communities" (Desjardins & Xuereb, 2005, p. 4) . Four land use-related objectives were included: to preserve Waterloo Region's farmland, to increase availability of healthy food, to increase the viability of farms, and to strengthen the local food economy (Desjardins & Xuereb, 2005) . Qualitative analysis of the consultation data revealed many specific actions, out of which six were highlighted and presented back to participants in a follow-up forum in June 2006. These actions, plus a seventh one, were consequently accepted as priorities: (1) promote local food, (2) pilot mobile farmers' markets, (3) examine the feasibility of farm-to-institution programs, (4) expand the labeling of local food, (5) address zoning issues for farming, (6) investigate incubator kitchens, and (7) create a new body to oversee the plan. This work was later summarized in the document, A Healthy Community Food System Plan for Waterloo Region (Maan Miedema & Pigott, 2007) .
Consultations with Food System Stakeholders
The consultation process was not only extremely informative, but also served to engage stakeholders in thinking about their role in the food system as a whole. In addition, it gave legitimacy to the goals proposed in the Food System Plan and lent population-based support to the land use policies that were later built into the ROP. Thus, the overall process represented the transformation of local food and agriculture data into a set of clear strategies, with public and professional input as a catalyst. The next step was to turn these strategies into policies and community-centered actions.
Result: Projects and Policies That Support a Healthy Food System

Waterloo Region Food System Roundtable
The seventh action mentioned above was a recognition that the identified priority actions were beyond the mandates of Public Health and Planning, and would require a body of people representative of the key interests and sectors of the food system to oversee the new food system plan. Consequently, after a year of organizational planning, the Waterloo Region Food System Roundtable was inaugurated late in 2007. It consisted of 18 representatives from key sectors and interests of the food system (planners, farmers, food manufacturers and distributors, restaurant owners, health professionals, food poverty advocates, researchers, etc.). Financial and staff support was provided through the Public Health Department.
The Roundtable has now assumed the role of overseeing the implementation of the 2007 Food System Plan mentioned above. It seeks to engage the community in discussions, to support food-related policy development, and to facilitate networking among existing food groups and stakeholders. To date, it has achieved these objectives through regular meetings, public forums, letters of support for local projects, and a website designed to enable networking and discussion among people on food issues. A day-long community food summit in 2009 resulted in naming six priorities -food sovereignty, food policy, urban agriculture, local food infrastructure, farm viability, and access to healthy food -as well as a Summit Declaration. 1 Significantly, the Roundtable was able to provide input into and support for food-related policies in drafts of the ROP, via two letters and presentations to Regional Council.
Food-Related Policies in the 2009 Waterloo Region Official Plan
The new ROP, adopted by Regional Council in June 2009, includes an entirely new section, "Access to Locally Grown and Other Healthy Foods" (appendix, figure 1), which was drawn up by planners and reviewed by staff from Public Health. This section includes a preamble that clearly sets out the region's interest in food system planning, explaining what the region is trying to achieve. Significantly, it adds new food-related policies into the sections on general development policies and transit-oriented development. Details on specific ROP food-related policies, and how some of them came into being, are as follows: Order Mennonite farmers asked for a rural building permit to establish a produce auction where farmers could sell wholesale quantities of their produce cooperatively. The internal rules of the auction's operators permitted only growers within a 47 mile (75 km) radius of the town of Elmira to sell their products at the auction. This limit was intended to support local farm incomes by encouraging diversification into higher value crops such as seasonal fruit and produce. Sellers range from hobby gardeners to large produce operations. Some farmers use the auction to offload surplus crops, while others see it as a reliable sales outlet for their products. Public Health and Planning staff were excited by the prospect of establishing one of the missing links in the local food system: a one-stop place for urban retailers to access locally grown food.
The establishment of this commercially related land use, however, normally would not have been permitted in an agricultural zone under a strict interpretation of the township's 3 zoning bylaw. Nevertheless, after consulting with Regional staff about the many benefits of the auction to local farmers and the food system, the township eventually supported it through a zoning bylaw amendment. Initially, the auction was approved as a temporary "agriculture-related use" that could be renewed every three years, but it was soon made permanent. Produce auctions have since been added as a permitted agriculture-related use under the region of Waterloo's new Official Plan.
Better Support for On-Farm Business: Regarding farm viability, one of the key messages Public
Health heard from farmers in the 2006 public consultations was that simply saving farmland was not enough to keep them on the land; they also needed to be allowed to diversify their on-farm income. Planners reviewed existing agricultural policies, but were concerned that relaxing the goal of keeping the countryside dedicated to farming might open the door to the proliferation of inappropriate commercial uses across the countryside. Therefore, they drafted new policy in a way that supports onfarm business, but at the same ensures that it remains small-scale and secondary to, but compatible with, surrounding farm operations.
An example of allowing such on-farm business was a beef farm in the township of North Dumfries. Thirteen years earlier, when the mad cow disease In all other areas, the Countryside Line is considered a long-term urban boundary.
crisis hit Canada, the family decided to sell its herd as freezer beef, starting with one freezer in the garage. Unexpectedly, the popularity of their products grew, leading them to network with neighboring farmers to diversify their line of local food products. Their business grew to the point where it became viable to build a store on their farm to serve as a retail hub for neighboring farms. Ultimately the family received approval from the township to construct a small store to sell food from neighboring farms, including fresh produce, dairy products, and home baked items, in addition to their own grass-fed Black Angus beef. They added an in-store kitchen to generate value-added food products from the farm, and now employ several workers. In 2009, their efforts were recognized with a Premier's Award for Agri-Food Innovation Excellence. From a land use policy perspective, the township was able to support the retail/commercial aspect of this farm operation because the store was small in scale, secondary to the farm operation and helped support the local farm community. Establishing such criteria in municipal planning documents can help remove the zoning barriers farmers face in starting on-farm businesses.
Neighborhood Markets: In 2007, Public Health received a grant for a two-year pilot program to establish neighborhood produce markets in areas with limited food availability. The markets aimed to increase access to healthy food and at the same time support local farmers (Maan Miedema, 2009 ). They faced a challenge, as municipal zoning bylaws did not permit such market operations in the locations where Public Health proposed to put them, and licensing fees were prohibitively expensive considering their small scale. However, the local municipal planners saw that the Regional government was promoting the idea as part of its councilapproved Food System Plan, which led them to permit the markets because they were a "public service." One of the first neighborhood markets, in the hospital parking lot at St. Mary's Hospital in Kitchener, won a Health Promotion Innovation award from the Ontario Ministry of Health and Long-Term Care for its produce market. The region subsequently added a new policy to its ROP, approved in 2009, that requires area municipalities to establish policies that permit temporary farmers' markets "wherever appropriate." It defined temporary farmers' markets as "outdoor food stands using temporary structures to sell food products to the public…primarily from local sources" (Region of Waterloo, 2010, p. G-19) . Three of these neighborhood markets, now independently operated, continue to this day. One neighborhood market, operated by community organizations in the City of Cambridge, was the first to receive permission to operate without the intervention of the region after the implementation of the new ROP provisions.
Urban Agriculture: The region's Public Health Department has been supporting a network of over 40 community gardens in the region for several years (Mazereeuw, 2005) . The number has continued to grow, but some gardens have faced obstacles such as acquiring land and resources to start and maintain them -issues within the purview of municipalities. The ROP incorporated policies to enable community gardens by granting access to region-owned lands, and by providing forms of in-kind support such as rain barrels, composting bins, compost, and wood mulch. With this official support, at least one new community garden has been approved on region-owned lands.
Discussion
In retrospect, it is clear that the process of incorporating food-related policies -both rural and urban -into the Waterloo ROP has emphasized the roles of collaboration and thorough research in order to build the requisite political will. To date, the ROP was approved by the province of Ontario, but still faces appeals from some parties. Such inherent complexity may be a reason why, in general, community-engaged food system planning that aims to improve population health and small to midsize farm viability has been slow in coming, in addition to the reasons noted by Pothukuchi and Kaufman (2004) and Clancy (2004) . In a survey of planners in Ontario that served as the basis for the recent food-related document A Call to Action (Ontario Professional Planners Institute, 2011), only 15% of Ontario planners reported significant involvement in food issues, but 61% said they would like be more involved. Setting the stage, the case of developing food policy in Waterloo Region has highlighted the merit of a synergistic partnership between Public Health, Planning, and food system stakeholders to build a rationale and process for change.
Time will tell whether these policies will have the desired effects and in what ways they will influence actions in both urban and rural areas. This points to the importance of monitoring the social, economic, agricultural, and developmental outcomes and challenges that result from implementing food policies in the ROP. A key component to monitor is change to the food environment, for which precise indicators are required. Wegener has noted the significance of assessing the "alternative" food retail environment, such as farm stores, famers' markets, and mobile produce stands, suggesting that "zoning designations to enable the establishment and expansion of these outlets could make an important contribution to improving the availability and accessibility of health-promoting foods" (2009, p. 47) . Research by Minaker, Fisher, and Raine (in press) intends to develop standard measures of the food environment that are shown to be associated with diet and health, and that will be useable and feasible to implement by municipalities, urban planners, and developers. These activities accentuate the value of a research partner in the on-going pursuit of effective policy development, a role for which interested university programs are ideally suited.
Overall, the current Waterloo ROP should be seen as a starting point. There will be unforeseen outcomes due to shifting social circumstances, new information, and the uncertain nature of political processes. This overall reality makes the issues and opportunities unique to every region, leading to parallel -but different -land use policy developments that are currently in progress in other jurisdictions throughout North America. In Ontario, there is a need for a coordinated policy framework, within the Provincial Policy Statement, for land use planning that promotes access to healthy food for consumers as well as food-related enterprises that can improve regional farm viability and sustain farm land. To make this happen, it will be essential to share information regularly among planners and other stakeholders across different regions, and to collectively identify common strategic threads and standards that work. Thanks to greater participation of planners in creating food-based land use policies, the healthy food system snowball has started to roll.
